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158 SOLUTIONS OF PEOBLEMS 

where 

^!=l + 2 + 3+---+p-l 

4 =1-2+ 1-3+ ■■• + 2.3+"- + (p-2)(p-l) 



Ap-i= l-2-3---(p- 1). 

It is proved by Bachmann that each of these A's, except Ap-i, is divisible by p. 

Obviously, from the expression of P(x) in factor form P(p) = (p — 1) ! It 

follows that P(p) - (p - 1) ! = p"- 1 - Aip 1 ^ 2 + h Ap- 3 p 2 - A^p = 0. 

If then -4j>_3 is divisible by p, Ap-% will be divisible by p 2 . If p = 3, however, 
Ap-z = 1, or rather there is no Aps, and our reasoning breaks down. 

Now expand (1). We shall evidently have P(2p) — (p — 1)1 = (2p) p ~ 1 — 

Ai(2p)p~ 2 + h Ap- 3 (2p) 2 - Ap-i{2p). But A^ % is divisible by p, and 

Ap-2 by p 2 . Therefore, (1) is divisible by p s , and (2p)l — 2-p!pI by p 6 . 

398. Proposed by B. D. CABMICHAEL, Indiana University. 

In the equation x 3 + ax + p = 0, a is an integer divisible by p 2 and is an integer divisible 
by p, p being a prime number. Prove that /S is divisible by p 3 if the equation is reducible. 

Solution by Elmer Schuyler, Brooklyn, New York. 

Let (x 2 + Ix + m)(x + n) = x 3 + aa; + /3. Then since a = pH and /? = pr, 
I = — n; m — n 2 = p 2 t; mn = pr. Hence, m = pr/n and pr/ra — n 2 = p% or 
pr — n 3 = p 2 nt. Consequently, n is divisible by p and ra = ps, since re clearly 
is an integer. Whence pr — pV = p 3 st or r/p 2 = st — s 3 . Hence, we have 
/3 = p 3 (st - s 3 ). 

Also solved by B. Libbt, G. W. Hartwell, A. M. Harding, and Elijah Swift. 

399. Proposed by w. H. bussey, University of Minnesota. 

A borrows from B $1,500 and pays back $34 a month for 63 months. If the last payment 
closes the account, what rate of interest has A been paying. 

Solution by Geo. W. Hartwell, Hamline University. 

This problem is equivalent to the following: B pays A $1,500 for an annuity of 
$34 per month to run 63 months. What is the rate realized? 

Let r = the annual rate. Then r/12 = the monthly rate. Hence, 
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= 1,500, 



or the total number of dollars realized. 

Solving this equation by the usual method, we find r = 14.31 per cent. 

Also solved by G. Y. Sasnow, Albert R. Naubr, William Ctjlltjm, W. C. Eells, and Clif- 
ford N. Mills. 

400. Proposed by c. N. SCHMALL, New York City. 

Sum the series 1 + 2x + 3x 2 -f- 4a s + • • •. 
(Bromwich, Infinite Series, p. 129, ex. 1.) 



